A young nulliparous woman previously diagnosed with pregnancy-induced hypertension suffered a seizure during active first stage labour. Pre-seizure blood pressure was borderline high but she did not fulfill other criteria for preeclampsia. She underwent emergency caesarean section for presumed eclampsia. Postoperatively, she deteriorated neurologically. CT scan showed an intracranial haemorrhage requiring neurosurgical intervention.
Subarachnoid and intracerebral haemorrhage represent two of the more common cerebrovascular complications encountered in association with pregnancy 1 .
We report a patient who represented with an intrapartum seizure, diagnosed as eclampsia. We were asked to anaesthetize her for an emergency caesarean section. She returned very soon to theatre for an emergency craniotomy for a previously unsuspected intracerebral haemorrhage, and the initial diagnosis of eclampsia was questioned. We discuss the differentiation between eclampsia and cerebrovascular disorders from the anaesthetist's viewpoint.
CASE HISTORY
A 24-year-old, gravida 2 para 0, woman was recognized to have pregnancy-induced hypertension (PIH) during a routine antenatal visit at 38 weeks of a singleton pregnancy. She complained of frontal headache and slight epigastric discomfort on the day of the antenatal visit. Her blood pressure (BP) then was 141/83 mmHg; BP on first antenatal booking at eight weeks had been 116/58 mmHg. She was noted to have mild pedal oedema, but was normoreflexic with no proteinuria and no signs on ophthalmoscopy. Her pregnancy had been otherwise uneventful except for a brief admission to hospital at eight weeks gestation for lower abdominal painof indeterminate cause. She was known to have alpha-thalassemia trait with mild anaemia.
She was admitted to our hospital for further investigation and observation. Her platelet count, coagulation profile, urate, liver function, albumin and renal function were all normal: 24-hour urine protein was 100 mg. BP fluctuated between 120 and 140 mmHg systolic and 70 to 90 mmHg diastolic for the next three days. Her headache settled after one day. No antihypertensives were deemed necessary at that stage, and she was discharged on day 3. She presented to the labour ward three days later in early labour, at 39 weeks maturity. She had had no further symptoms of pre-eclampsia since discharge. On examination she was normoreflexic, had moderate pedal oedema and her BP was between 125 and 135 mmHg systolic and 75 and 95 mmHg diastolic. Once again, she had no proteinuria, and platelet count and urate were normal. There was no anaesthetic consultation. She was given a single dose of 100 mg pethidine intramuscularly. After 12 hours labour, a routine vaginal (PV) examination showed that she was 8 cm dilated with the foetal head well-engaged. She was encouraged to push gently during the PV by the attendant midwife. Twenty-five minutes after the PV examination, the patient was found unconscious, followed by an episode of generalized tonic-clonic seizures which was terminated with 10 mg intravenous diazepam. BP pre-seizure was 129/68 mmHg, heart rate was 97 per minute. Post-seizure, the diastolic BP was 130 mmHg. Foetal heart rate was stable. The anaesthetists were then consulted for an emergency caesarean section for eclampsia.
On examination by the anaesthetist, the patient was unrousable, Glasgow Coma Score 7/15 (E1 V1 M5), pupils were equal. With the patient in the left lateral position, an oral airway inserted and oxygen mask applied, the SpO 2 was 100%. She was breathing spontaneously. Hydralazine 2.5 mg IV was given and reduced the BP to 120/83 mmHg but her heart rate rose to 105 per minute. A loading dose of 750 mg phenytoin was given. The patient appeared to show signs of waking up and moving all limbs during this time. There were no further seizures. Nevertheless, she remained unco-operative and irritable. Preinduction, an arterial line was inserted under local anaesthesia, with an initial reading of 193/93 mmHg. Because of her tachycardia, labetalol up to 10 mg IV was given. She had a rapid sequence induction with alfentanil 10 µg/kg, thiopentone and suxamethonium. Response to laryngoscopy and intubation was successfully attenuated. There was some supraglottic oedema but the larynx looked normal. Caesarean section was uneventful, and a live 2870g male infant was delivered with Apgar scores of 8 at 1 minute, 9 at 5 minutes and 10 at 10 minutes. She was kept intubated postoperatively and transferred to the intensive care unit (ICU).
In ICU, the patient appeared to be slowly waking up. Neurologically, she was able to move all limbs, pupils were equal and reactive and there was no papilloedema on fundoscopy. She was normoreflexic with downgoing plantar reflexes. Magnesium sulphate infusion was started, she was commenced on regular phenytoin and further blood pressure control was with prn labetalol. Four hours after caesarean section, she developed unequal pupils with a left dilated and sluggishly reactive pupil. Emergency CT scan revealed a left internal capsule haematoma with intraventricular extension and midline shift. The anaesthetists were once again consulted for an emergency craniotomy, haematoma evacuation and intracranial pressure (ICP) catheter insertion.
Following craniotomy, the left pupil size decreased and became equal to the right and reactive, ICP always remained controllable at 13 to 15 mmHg, but she had a right hemiparesis with upgoing right extensor plantar response. The diagnosis of eclampsia as the cause of her seizure and intracerebral bleed was now challenged. The neurosurgeons postulated that the patient had a spontaneous intracerebral haemorrhage, although the site of the bleed was unusual for an arteriovenous malformation (AVM) or cerebral aneurysm. It was more in keeping with a hypertensive bleed despite the fact that her BP was never very high.
Over the next few days, her neurological status improved. The ICP remained satisfactory and the catheter was removed and she was extubated on day 3. Plans were made to transfer her to the University Hospital for cerebral angiography and further definitive management. By then, she was obeying commands but remained hemiparetic. A second CT had shown a reduction in haematoma size with no features of intracranial hypertension. She deteriorated soon after transfer due to onset of uncontrollable cerebral oedema and cerebral angiography was abandoned. Both cerebral hemispheres infarcted on day 9 post-craniotomy and she was pronounced brain dead on day 11. Regrettably, the actual cause of the intracerebral haemorrhage was never confirmed as the coroner waived our request for an autopsy.
DISCUSSION
Hypertensive disorders of pregnancy are common and affect some 10.6% of pregnant women 2 . Amongst them, pre-eclampsia (gestational proteinuric hypertension) affects approximately 5% of all pregnancies (5.8% of primigravidas, 0.4% of secundagravidas): Eclampsia occurs in about 0.05 to 0.l2% of all pregnancies 3, 4 . Maternal mortality from eclampsia ranges from 0 to 14%, and intracerebral haemorrhage is one of the causes of death 4 .
Eclampsia still ranks as one of the most frequent causes of maternal death throughout the world, although improvement in antenatal care has reduced its incidence in Western countries 5 . Out of 20 deaths due to hypertensive disorders in the United Kingdom during the triennium 1991 to 1993, 11 cases were due to eclampsia 6 . Because of its life-threatening consequences, when convulsions and disturbance of consciousness occur in pregnant women, eclampsia is usually suspected initially. However, there are a myriad of disorders, such as epilepsy, hysteria, hypoparathyroidism, diabetic coma and meningitis and cerebrovascular disorders (CVD) such as subarachnoid (SAH) or intracerebral haemorrhage that require cautious differentiation 7 .
The diagnosis of pre-eclampsia is made when systolic BP increases by 30 mmHg or the diastolic BP increases by 15 mmHg after the twentieth week of gestation, and the BP rise is accompanied by oedema, proteinuria, or both. Severe pre-eclampsia is diagnosed when the BP reaches or exceeds 160 mmHg systolic or 110 mmHg diastolic after bed rest. Excretion of 300 mg or greater of protein in a 24-hour urine specimen is a diagnostic criterion for preeclampsia. This correlates with 30 mg/dl (1+dipstick) or greater on random urine determination 8 . Nevertheless, making the diagnosis of pre-eclampsia may be difficult, as the three classic clinical manifestations-hypertension, proteinuria and oedema-do not always occur simultaneously, may occur individually in other disease states, and may be present during normal pregnancies. Oedema as the third major criterion is not used by many authorities because most normal gravidas develop dependent oedema that becomes generalized in approximately 30%. Moreover, 40% of reported patients with eclampsia have no oedema before the onset of convulsions. Pre-eclampsia may progress rapidly and without warning (e.g. haemoconcentration, hypoalbuminaemia, hepatic dysfunction, coagulation abnormalities and increased urate level), to the convulsive phase, eclampsia 9 .
Differential diagnosis between cerebrovascular disorders and simple eclampsia is of particular importance because accurate diagnosis can lead to proper treatment and thus influences the prognosis of both mother and foetus 7 . Whilst severe pre-eclampsia often necessitates expedited delivery of the foetus, CVD may be managed by pre-partum neurological intervention, allowing further foetal maturity in utero and subsequent vaginal delivery. There have also been instances when a combined GA for delivery by caesarean section and repair of an aneurysm or AVM have been successfully accomplished 10 .
The classic clinical presentation of all intracranial haemorrhages include different forms of headache, photophobia and occasionally convulsions and temporary unconsciousness, as well as neck stiffness. Whether prodromes have occurred or not, the onset of SAH is sudden in 90% of cases. BP is elevated in the vast majority of those with cerebral haemorrhage or infarction. Hypertension, after an intracranial haemorrhage has occurred, does not necessarily indicate underlying or previous hypertensive disease; rather it may be due to compensatory vascular hypertension as a result of raised ICP from the haemorrhage. Moreover, both hypertension and albuminuria are commonly associated with SAH, making the differential diagnosis difficult (Table 1) 
Robinson et al have shown an association between pregnancy and haemorrhage from an AVM 11, 12 . They studied women who were diagnosed with AVM and were pregnant, and reported a 10% incidence of SAH in the nonpregnant group and an 85% incidence of SAH in the pregnant group. AVMs tend to rupture between 20 weeks gestation and six weeks post partum. The tendency to rupture may be related to haemodynamic, hormonal, and coagulation changes that occur during this period. In particular, the period of increased risk of haemorrhage coincides with the period of increased cardiac output, which begins during the first trimester and reaches a maximum toward the end of the second trimester and maintained at this high level until term 13 .
The differential diagnosis of CVD or eclampsia is easier when the patient's history is known; however, it is significantly more complicated when the patient is found in a comatose state and is therefore unable to provide the necessary information. Thorough physical examination and judicious use of all available diagnostic tests are essential 1 . Patients with a CVD attack usually show symptoms and signs suggestive of the existence of some underlying lesion. On the other hand, patients with eclampsia usually manifest toxemia-hypertension, proteinuria and oedemaand are usually devoid of neurological signs such as hemiplegia, meningeal irritation and visual disturbance 7 . It is recognized that brain oedema from eclampsia can also give rise to neurological signs. When available, the CT scan is the diagnostic tool of choice in any case of intracranial haemorrhage. Consequently, cerebral angiography can be performed if an aneurysm or AVM is suspected 1 . Many apparently comatose eclamptic patients recover rapidly and uneventfully after delivery. However, CT scanning is desirable for all those who are still unconscious four to six hours after delivery 5 . Eguchi et al suggested that a pregnant woman with convulsions and disturbance of consciousness should be examined by brain CT scan as soon as possible to make a differential diagnosis between CVD and eclampsia 7 .
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CASE REPORT
Anaesthesia and Intensive Care, Vol. 25, No. 5, October 1997 The anaesthetist plays a vital role in the management of the pregnant woman with seizures. Rapid control of seizures is necessary to prevent widespread hypoxic cerebral damage. Anticonvulsants include diazepam, MgSO 4 and phenytoin. The Eclampsia Trial concluded that MgSO 4 should be the drug of choice for eclampsia; phenytoin caused more maternal and neonatal morbidity; and diazepam and phenytoin had more recurrent convulsions compared to MgSO 4 14 . Maintenance of an adequate airway and respiration during seizures should be an immediate priority. The pressor response to tracheal intubation is particularly marked in the hypertensive pregnant patient, with increase in systemic and pulmonary arterial pressures and pulmonary capillary wedge pressure. These changes have been associated with increased ICP, cerebral haemorrhage, cardiac failure with pulmonary oedema and reduced uterine blood flow, resulting in increased morbidity and mortality in both mother and child. Many drugs have been used to attenuate these responses, including fentanyl 2.5 µg/kg, alfentanil 10 µg/kg, MgSO 4 40 mg/kg, lignocaine 1.5 mg/kg, fentanyl 200 µg/droperidol 5 mg, esmolol and labelatol in 10 mg to 20 mg boluses 15, 16, 17 . For eclampsia, the need to reduce BP to prevent intracerebral haemorrhage is well known. Hydralazine is the drug of choice, but has a slower onset time (20 to 30 minutes) and has associated sideeffects, e.g. headache, tremor, and reflex tachycardia. Labelatol has a relatively rapid onset (maximum effect 20 minutes) and may be given as a continuous infusion. It may be preferable due to its relative freedom from maternal side-effects 3 .
Injudicious rapid reduction of BP may be as dangerous as uncontrolled hypertension, therefore the optimal mean arterial pressure in eclamptic patients with suspected cerebral oedema would be between 80 and 100 mmHg. Also, delivery of the foetus is desirable to terminate the eclamptic vasculopathic process 5 . On the other hand, the medical management of intracranial haemorrhage differs somewhat from the eclamptic patient. Cerebral perfusion must be maintained with the raised ICP, which means allowing a degree of controlled systemic hypertension. The direction of intervention would be more neurosurgical than obstetrics, and when possible, diuretics, especially mannitol, should be avoided because of the danger of foetal dehydration 18 .
The above case report attempts to demonstrate the dilemma faced by the attending anaesthetist … did the patient have eclampsia as the cause of the seizure, was the intracerebral haemorrhage secondary to the eclamptic process or nonobstetric related, did she have two disease processes?
In summary, we present a case of a patient who may have been erroneously diagnosed and treated as an eclamptic emergency. We wish to convey the message that seizures in pregnancy may not necessarily be due to eclampsia. We stress the importance of careful history-taking, neurological examination and the role of early brain CT scanning in these women.
